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(54) RADIO COMMUNICATION SYSTEM, PARENT RADIO DEVICE, AND CHILD RADIO DEVICE

(57) In a radio communication system, a parent de-
vice and child devices perform piggybacking-type com-
munication in time T1, perform communication such as
broadcasting-type communication in time T2. When one
of the child devices (e.g., a child device n) fails to recog-

nize communication data in time T1, the parent device
transmits a data communication request for requesting
data communication with the parent device in time T3,
to the child device n in time T2.
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Description

TECHNICAL FIELD

[0001] The present invention relates to radio commu-
nication systems using radio communication.

BACKGROUND ART

[0002] To cope with recent environmental issues in-
cluding global warming, energy-saving measures for re-
ducing CO2 emission have attracted attention in various
fields. The energy-saving measures are directed to life
infrastructures including gas, electric power, and water
supply, which are essential for our life. Energy for use in
such life infrastructures needs to be managed with effi-
cient determination of energy consumption.
[0003] In Japan, for example, gas usage amounts are
often measured with a manual method in which a service
person visits households monthly to read the meter or
with an automatic method in which gas meters with com-
munication functions are used for automatic meter read-
ing. On the other hand, in European countries, monthly
meter reading, which is popular in Japan, is not em-
ployed, but people report gas usage amounts by them-
selves with postcard once a half year, for example. In the
European countries, however, there is a movement of
remotely determining gas consumption amounts in real
time, e.g., monthly, daily, or hourly, from the viewpoint
of energy management.
[0004] To achieve such remote meter reading or re-
mote management systems, meters with communication
functions are used, or as an alternative technique, a
smart metering system obtained by attaching communi-
cation equipment to existing meters have become wide-
spread. In this smart metering system, to implement a
communication function wirelessly, for example, power
consumption of a battery for supplying power for com-
munication is an important issue. This is because meters
are an important life infrastructure, and thus, need to have
a long battery life of 10-20 years without maintenance.
[0005] In addition, achievement of a high-performance
remote management system not limited to a simple au-
tomatic meter reading function requires two-way radio
communication. In such a remote management system,
to drive a battery that can withstand a long-term opera-
tion, a communication protocol for radio communication
is very important.
[0006] For example, one of communication protocols
that achieve two-way communication is a piggybacking
technique. This technique is used for performing two-way
communication by transmitting data from a meter and
performing data reception only immediately after the data
transmission (see, for example, Patent Document 1).

CITATION LIST

PATENT DOCUMENT

[0007] PATENT DOCUMENT 1: European Patent No.
1401159

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM

[0008] In the piggybacking technique described in Pat-
ent Document 1, a server that controls the entire remote
management system or a parent device that serves as
a target of radio communication of a meter issues a re-
sponse or an instruction to the meter only immediately
after data transmission from the meter. Specifically, a
child device receives data from the parent device only
immediately after data transmission. Thus, in a case
where communication with the child device is performed
once a day, for example, a request or an instruction from
the parent device is issued only once a day. Thus, the
wait time before data transmission from the parent device
is one day at the maximum, leading to poor real-time
performance.
[0009] It is therefore an object of the present invention
to provide a radio communication system including a par-
ent radio device and a child radio device and achieving
enhanced real-time performance and an interactive flex-
ible configuration with a piggybacking technique.

SOLUTION TO THE PROBLEM

[0010] In an aspect of the present invention, a radio
communication system includes: a parent radio device;
and a child radio device, wherein the parent radio device
and the child radio device perform piggybacking-type
communication in a first predetermined time, and perform
broadcasting-type, multicasting-type, or unicasting-type
communication in a second predetermined time different
from the first predetermined time, and when the child
radio device fails to recognize communication data in the
first predetermined time, the parent radio device trans-
mits a data communication request for requesting data
communication with the parent radio device in a third
predetermined time different from the first and second
predetermined times, to the child radio device in the sec-
ond predetermined time.
[0011] In this aspect, the parent radio device and the
child radio device perform piggybacking-type communi-
cation in the first predetermined time, and perform, for
example, broadcasting-type communication in the sec-
ond predetermined time. Thus, the child radio device is
capable of receiving an instruction from the parent radio
device in the second predetermined time at times except
the time immediately after data has been transmitted to
the parent radio device in the first predetermined time.
Accordingly, a wait time before data transmission from
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the parent radio device can be shortened, thereby en-
hancing real-time performance. In addition, the child ra-
dio device only needs to operate in a specified predeter-
mined time. Thus, unnecessary wakeup operation is not
needed, thereby reducing power consumption. In addi-
tion, if there is a child radio device that fails to recognize
communication data in the first predetermined time, the
parent radio device transmits a data communication re-
quest for requesting data communication in the third pre-
determined time, to this child radio device in the second
predetermined time. This configuration ensures that data
is transmitted again to the child radio device that failed
to perform communication in the first predetermined time.
[0012] In another aspect of the present invention, a
parent radio device in a radio communication system in-
cludes: a radio communication section configured to per-
form communication with a child radio device; a timer for
use in setting a period in which communication is per-
formed; and a controller configured to control operation
of the radio communication section based on time data
obtained by the timer, wherein the controller causes the
radio communication section to operate in each of a first
predetermined time and a second predetermined time
different from the first predetermined time, the first and
second predetermined times are defined based on the
time data, and the controller controls operation of the
radio communication section such that when the child
radio device originates a call, the parent device individ-
ually transmits data to the child radio device to perform
piggybacking-type communication in the first predeter-
mined time, while broadcasting data to one or a plurality
of child radio devices in the second predetermined time
to perform a broadcasting-type, multicasting-type, or uni-
casting-type communication.
[0013] In still another aspect of the present invention,
a child radio device in a radio communication system
includes: a radio communication section configured to
perform communication with a parent radio device; a tim-
er for use in setting a period in which communication is
performed; and a controller configured to control opera-
tion of the radio communication section based on time
data obtained by the timer, wherein the controller causes
the radio communication section to operate in each of a
first predetermined time and a second predetermined
time different from the first predetermined time, the first
and second predetermined times are defined based on
the time data, and the controller controls operation of the
radio communication section such that the radio commu-
nication section originates a call in order to perform pig-
gybacking-type communication with the parent radio de-
vice in the first predetermined time, and comes to be in
a reception state in order to perform broadcasting-type,
multicasting-type, or unicasting-type communication
with the parent radio device in the second predetermined
time.

ADVANTAGES OF THE INVENTION

[0014] According to the present invention, a radio com-
munication system basically employing a piggybacking
technique and having a simple configuration can reduce
a wait time before data transmission from a parent radio
device and can enhance real-time performance. In addi-
tion, a child radio device does not need unnecessary
wakeup operation, thereby reducing power consumption.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

[FIG. 1] FIG. 1 illustrates a configuration of a radio
system according to an embodiment.
[FIG. 2] FIG. 2 is a functional block diagram of a
parent radio device of the embodiment.
[FIG. 3] FIG. 3 is a functional block diagram of a child
radio device of the embodiment.
[FIG. 4] FIG. 4 shows a signal format of the parent
radio device of the embodiment.
[FIG. 5] FIG. 5 shows a signal format of the child
radio device of the embodiment.
[FIG. 6] FIG. 6 shows a communication flow in a first
embodiment.
[FIG. 7] FIG. 7 shows a communication flow in a sec-
ond embodiment.

DESCRIPTION OF EMBODIMENTS

[0016] Embodiments of the present invention will be
described with reference to the drawings. The invention
is not limited to the following embodiments.

(First Embodiment)

[0017] FIG. 1 schematically illustrates a radio commu-
nication system according to an embodiment. As illus-
trated in FIG. 1, a plurality of child radio devices 2 (2a-
2d) perform radio communication with a parent radio de-
vice 1, i.e., a one-to-n configuration is employed in this
embodiment.
[0018] FIG. 2 is a functional block diagram showing an
example of an internal configuration of the parent radio
device 1. As illustrated in FIG. 2, the parent radio device
1 includes: a radio communication section 37 that per-
forms radio communication with the child radio devices
2; an antenna 38 for radio communication; a timer 35 for
determining a communication timing; a memory section
36 that stores data from the child radio devices 2; a con-
troller 32 that controls overall communication; and an AC
power supply 33 that supplies power. The timer 35 is
used for setting a period in which communication is per-
formed. The controller 32 controls operation of the radio
communication section 37 based on time data obtained
by the timer 35.
[0019] FIG. 3 is a functional block diagram showing an
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example of an internal configuration of one of the child
radio devices 2. As illustrated in FIG. 3, each of the child
radio devices 2 includes: a radio communication section
47 that performs radio communication with the parent
radio device 1; an antenna 48 for radio communication;
an accumulation section 44 that accumulates data; and
a timer 45 for determining a communication timing. Each
of the child radio devices 2 also includes: a pulse input
section 40 that receives a pulse from a measurement
target such as a gas flow meter; a pulse measurement
section 41 that measures a pulse from the pulse input
section 40; a memory section 46 that stores data from
the pulse measurement section 41; an abnormality de-
tector 49 that detects occurrence of abnormality in equip-
ment; a controller 42 that controls overall communication;
and a power supply 43 that supplies power. The timer 45
is used for setting a period in which communication is
performed. The controller 42 controls operation of the
radio communication section 47 based on time data ob-
tained by the timer 45.
[0020] FIG. 4 shows an example of a signal format of
the parent radio device 1. As illustrated in FIG. 4, a signal
format transmitted from the parent radio device 1 to each
of the child radio devices 2 is constituted by a bit syn-
chronous signal 58, a frame synchronous signal 59, a
header 60, and data 61. The header 60 includes a data
type and a data attribute. Based on information of the
header 60, the type of communication is determined from
among a broadcasting-type (e.g., a case where a large
unspecified number of child devices receive data and a
case where all the child devices receive data), a multi-
casting-type (e.g., a case where a large specified number
of child devices receive data and a case where a plurality
of child devices are specified), or a unicasting-type (e.g.,
a case where a specific one of the child devices receives
data). The data 61 includes one of time synchronization
information for synchronizing watches, a request for me-
ter-reading data, a request for a status, a request for an
alarm, etc.
[0021] FIG. 5 shows an example of a signal format of
the child radio devices 2. As illustrated in FIG. 5, a signal
format transmitted from each of the child radio devices
2 to the parent radio device 1 is constituted by a bit syn-
chronous signal 78, a frame synchronous signal 79, a
header 80, and data 81. The header 80 includes a data
type and a data attribute. Based on information of the
header 80, it is determined what type of data is included
in subsequent data 81. The data 81 includes a meter-
reading value, a time stamp (time information on meter-
reading), status information, etc. When an alarm occurs,
information on the type of alarm information is incorpo-
rated.
[0022] FIG. 6 shows an example of a communication
flow between the parent radio device 1 and the child radio
devices 2 of this embodiment. In FIG. 6, the parent radio
device 1 is indicated by "parent device," and the child
radio devices 2 are indicated by "child devices 1-n."
[0023] As shown in FIG. 6, in a first predetermined time

T1, the parent radio device 1 and the child radio devices
2 perform piggybacking-type communication. The piggy-
backing-type communication herein refers to unicasting-
type communication in which the parent device performs
communication with a specific child radio device that has
changed from a sleep state to a wakeup state. In this
communication, the child radio device 1 originates a call
for communication, and when the child radio device 2
originates a call, the parent radio device 1 individually
transmits data to this child radio device 2. In the time T1,
the parent radio device 1 individually performs piggy-
backing-type communication with the child radio devices
2. Then, as long as no significant problems occur, infor-
mation such as a flow volume of a target can be sequen-
tially received.
[0024] The sleep state herein refers to a state in which
the child radio device 2 is in a power-saving state in order
to minimize current consumption. In the sleep state, no
power is supplied from the power supply 43 to the radio
communication section 47. Thus, no radio communica-
tion is performed, and the controller 42 is also in a power-
saving state. Then, when a predetermined signal is input
from one of, for example, the pulse input section 40, the
timer 45, or the abnormality detector 49 to the controller
42, the child radio device 2 changes from the sleep state
to the wakeup state. If it is determined that no radio com-
munication needs to be performed although the child ra-
dio device 2 is in the wakeup state, the controller 42 per-
forms control such that no power is supplied to the radio
communication section 47 for power-saving. If the child
radio device 2 is in the wakeup state and the controller
42 determines that radio communication is needed, pow-
er is supplied to the radio communication section 47, and
radio communication is performed. That is, in the wakeup
state, all the functions of the child radio device 2 become
active. In this manner, even in a case where the power
supply 43 is not an AC power supply but a battery or the
like, a long-term operation of the system can be achieved.
[0025] In a second predetermined time T2 different
from the time T1, the parent radio device 1 and the child
radio devices 2 perform broadcasting-type communica-
tion. Specifically, the child radio devices 2 come to be in
reception states, and the parent radio device 1 broad-
casts data to a large unspecified number of child radio
devices 2 that are all in wakeup states.
[0026] That is, the communication flow of FIG. 6 in-
cludes the time T1 in which basic operation of, for exam-
ple, regular meter-reading (e.g., once a day) is performed
and the time T2 in which the child radio devices 2 can
receive a request or an instruction from the parent radio
device 1 at times except the time immediately after data
transmission. In the parent radio device 1, the controller
32 causes the radio communication section 37 to operate
in the time T1 and the time T2 that are determined based
on time data obtained by the timer 35. In each of the child
radio devices 2, the controller 42 causes the radio com-
munication section 47 to operate in the time T1 and the
time T2 that are determined based on time data obtained
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by the timer 45.
[0027] If a problems occurs in regular meter-reading,
e.g., if temporal degradation of a communication envi-
ronment prevents one of the child radio devices (e.g., a
child radio device 2d, which is shown as a child device
n in FIG. 6) from recognizing communication data, the
parent radio device 1 issues a data communication re-
quest for requesting data communication with the parent
radio device 1 in a third predetermined time T3, to the
child radio device 2d that failed to receive communication
data through broadcasting-type communication in the
time T2. The third predetermined time T3 is different from
the times T1 and T2.
[0028] The child radio device 2d (the child device n)
that has received the data communication request
through the broadcasting-type communication in the time
T2, performs piggybacking-type communication in the
time T3, thereby re-transmitting data that failed to be
transmitted in the time T1.
[0029] In a conventional piggybacking-type system,
once a failure occurs in one communication, transmission
must be waited for the next timing (e.g., next day in com-
munication that is performed once a day). On the other
hand, in this embodiment, the communication flow de-
scribed above enables the parent radio device 1 to issue,
in the time T2, a communication request to the child radio
device 2d that failed to perform communication.
[0030] In this manner, the period is divided into parts
depending on communication states, and piggybacking-
type communication and broadcasting-type communica-
tion are combined. Then, even in a system basically em-
ploying a piggybacking technique, an instruction from the
parent radio device 1 can be transmitted to the child radio
devices 2 at times except the time immediately after reg-
ular data transmission from the child radio devices 2,
without a complicated configuration. In addition, a wait
time before data transmission from the parent radio de-
vice 1 is reduced, and thus, a system exhibiting real-time
performance can be obtained.
[0031] Furthermore, each of the child radio devices 2
only needs to operate in a specified predetermined time.
Thus, unnecessary wakeup operation is not needed,
thereby reducing power consumption. That is, each of
the child radio devices 2 only needs to be in a wakeup
state for regular meter-reading and transmit and receive
data in the time T1, and to be in a wakeup state for ac-
knowledging a message from the parent radio device 1
in the time T2. In periods except for the period of these
wakeup states, the child radio devices 2 are basically in
sleep states. Then, when the message acknowledged in
the time T2 is related to one of the child radio devices 2,
this child radio device 2 performs transmission and re-
ception or a change of setting, for example, in accordance
with the message, and promptly changes to a sleep state
for power-saving. If the acknowledged message is not
related to the child radio device 2 itself, this child radio
device 2 immediately changes to a sleep state. In this
manner, each of the child radio devices 2 only needs to

be previously in a wakeup state in the time T2. Thus, it
is unnecessary for the child radio devices 2 to become
wakeup states frequently in order to confirm data trans-
mission from the parent radio device 1, thereby reducing
power consumption.
[0032] Moreover, since each of the child radio devices
2 previously changes to the wakeup state in the time T2,
the period from when the child radio device 2 changes
to the wakeup state to when the child radio device 2 starts
power supply to the radio communication section 47 can
be shortened. This configuration ensures data transmis-
sion without unnecessary power consumption. In this
manner, a power-saving and reliable system can be
achieved. This system is useful especially for the case
of requiring a high radio output for long-distance commu-
nication driven with a battery.
[0033] In the example of this embodiment, re-transmis-
sion is requested in the time T2 by using broadcasting-
type communication, to the child radio device 2 that failed
to receive data in the time T1. However, application of
broadcasting-type communication is not limited to this
example, and broadcasting-type communication is use-
ful for various applications including time synchronization
and changes of setting.
[0034] In the example of this embodiment, broadcast-
ing-type communication in which all the child radio de-
vices 2 change to wakeup states is performed in the time
T2. Alternatively, depending on situations, multicasting-
type communication in which specific ones of the child
radio devices 2 change to wakeup states for communi-
cation or unicasting-type communication in which only
one of the child radio devices 2 is specified, may be per-
formed.
[0035] For example, the multicasting-type communi-
cation (i.e., communication with a large specific number
of devices) is useful especially for the following cases.
In general, in the case of regular meter-reading, meter-
reading data is sent from the child radio devices 2 to the
parent radio device 1 once a day. However, when an
electromagnetic interference occurs, data of regular me-
ter-reading might not be received by the parent radio de-
vice 1. In this case, if multiple ones of the child radio
devices 2 fail to send data of regular meter-reading to
the parent radio device 1, these child radio devices 2 are
collectively specified, i.e., multicasting-type communica-
tion is performed, so that meter-reading data can be tried
to acquire again. For example, in regular meter-reading,
if the parent radio device 1 cannot acquire meter-reading
data from child radio devices 2a-2c, the parent radio de-
vice 1 specifies the child radio devices 2a-2c and issues
a request message for meter-reading data in the time T2.
The child radio devices 2a-2c that have received the re-
quest message determine that this request message is
issued to themselves, and transmit meter-reading data
in the time T3 in accordance with this request. In this
manner, multicasting-type communication is achieved.
Thus, the parent radio device 1 can efficiently issue an
instruction to the child radio devices 2 with one transmis-
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sion of a request message.
[0036] In the case of unicasting-type communication
(i.e., communication with a specific device), one of the
child radio devices 2 is also specified for communication.
Thus, this unicasting-type communication can be em-
ployed in cases where special settings or a meter-reading
request is needed only for, for example, the child radio
device 2a. Specifically, in a manner similar to the multi-
casting-type communication, the parent radio device 1
specifies the child radio device 2a and issues a request
message for, for example, meter-reading data or a
change of setting to the child radio device 2a in the time
T2. The child radio device 2a that has received the re-
quest message determines that this request message is
issued to itself, and performs corresponding operation in
the time T3 in accordance with the request message.
The corresponding operation herein is, for example,
transmission of meter-reading data or a change of set-
ting. Even when the other child radio devices 2b-2d re-
ceive the request message issued to the child radio de-
vice 2a, these child radio devices 2b-2d do not perform
operation like response as long as this request message
is not issued to these child radio devices 2b-2d. The same
holds true for multicasting-type communication.
[0037] The time T2 in which broadcasting-type com-
munication, for example, is performed is not necessarily
one, and a plurality of times T2 may be provided. For
example, the child radio devices 2 may be set to be al-
ways ready for data reception on the hour. In such a case,
the parent radio device 1 is set in the same way, and
performs broadcasting-type communication with the
child devices on the hour. In this manner, the parent radio
device 1 is capable of issuing a request or an instruction
to all the child radio devices 2 associated with this parent
radio device 1. In addition, the above-described time set-
ting, i.e., on the hour, may be changed to a shorter time
interval (e.g., on the half hour). Then, a flexible system
with high real-time performance can be achieved.

(Second Embodiment)

[0038] A second embodiment will be described only
for aspects different from the first embodiment.
[0039] FIG. 7 shows an example of a communication
flow between a parent radio device 1 and child radio de-
vices 2 according to the second embodiment. The sec-
ond embodiment differs from the first embodiment in that
one of the child radio devices 2 issues a signal with ur-
gency, i.e., an urgent signal, in a time T3. The urgent
signal herein refers to an alarm signal issued when a gas
flow volume as a target of meter-reading shows an ab-
normal value or when one of the child radio devices 2 is
tampered, for example. The alarm signal is produced by
a controller 42 based on information indicating abnormal-
ity detected by an abnormality detector 49, information
input from a pulse input section 40, or information stored
in a memory section 46.
[0040] When the urgent signal produced by the con-

troller 42 is transmitted to the parent radio device 1 via
a radio communication section 47, the parent radio de-
vice 1 that has received this urgent signal analyzes the
content of the urgent signal in a controller 32, and prompt-
ly performs transmission (piggybacking-type communi-
cation) to the child radio device 2 that has issued this
urgent signal.
[0041] In FIG. 7, an urgent signal is transmitted from
the child radio device 2 in the time T3. In response to the
urgent signal, the parent radio device 1 always performs
piggybacking-type communication, irrespective of the
time, e.g., a time T1, a time T2, and the time T3, in which
the parent radio device 1 receives the urgent signal. That
is, when child radio device 2 issues the urgent signal, the
parent radio device 1 and the child radio device 2 per-
forms piggybacking-type communication, irrespective of
the time in which the urgent signal is issued. When the
child radio device 2 transmits the urgent signal, the con-
troller 42 of the child radio device 2 controls the radio
communication section 47 such that the radio communi-
cation section 47 originates a call for piggybacking-type
communication with the parent radio device 1, irrespec-
tive of the time in which the urgent signal is issued. In
response to the urgent signal, the controller 32 of the
parent radio device 1 controls the radio communication
section 37 such that the parent radio device 1 performs
piggybacking-type communication with the child radio
device 2 that has issued the urgent signal, irrespective
of the time in which the parent radio device 1 receives
the urgent signal.
[0042] With the above-described configuration, emer-
gency of the child radio devices 2 can be grasped in real
time, and measures against the emergency can be taken
quickly. Thus, reliability and safety can be appropriately
obtained in a radio communication system.
[0043] In the above description, in each of the times
T1, T2, and T3, piggybacking-type communication is per-
formed. Suppose one of the child radio devices 2 issues
an urgent signal in the time T1. Then, this child radio
device 2 cannot transmit data, which is to be transmitted
to the parent radio device 1 in a normal situation, in the
time T1. Even in such a case, no problems occur because
the parent radio device 1 can instruct re-transmission to
the child radio device 2 through broadcasting-type com-
munication in the time T2. In a case where one of the
child radio devices 2 issues an urgent signal in the time
T2 or T3, since transmission of, for example, meter-read-
ing data to the parent radio device 1 has been completed
in the time T1, no problems occur.
[0044] In this manner, even when an urgent signal is
transmitted with priority in any case, since piggybacking-
type communication and broadcasting-type communica-
tion are combined with separation of time periods, com-
munication reliability and safety can be enhanced without
impairing convenience.
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INDUSTRIAL APPLICABILITY

[0045] A radio communication system basically em-
ploying a piggybacking technique according to the
present invention can enhance real-time performance
and reduce power consumption. Thus, the radio commu-
nication system is useful for, for example, enhancing
communication reliability and ensuring long lifetime of
the system that remotely manages meters of utilities such
as gas meters.

DESCRIPTION OF REFERENCE CHARACTERS

[0046]

1 parent radio device
2, 2a-2d child radio device
32 controller
35 timer
37 radio communication section
42 controller
45 timer
47 radio communication section

Claims

1. A radio communication system, comprising:

a parent radio device; and
a child radio device, wherein
the parent radio device and the child radio de-
vice perform piggybacking-type communication
in a first predetermined time, and perform broad-
casting-type, multicasting-type, or unicasting-
type communication in a second predetermined
time different from the first predetermined time,
and
when the child radio device fails to recognize
communication data in the first predetermined
time, the parent radio device transmits a data
communication request for requesting data
communication with the parent radio device in
a third predetermined time different the first and
second predetermined times, to the child radio
device in the second predetermined time.

2. The radio communication system of claim 1, wherein
in each of the first, second, and third predetermined
times, when the child radio device issues an urgent
signal, the parent radio device and the child radio
device perform piggybacking-type communication.

3. A parent radio device in a radio communication sys-
tem, the parent radio device comprising:

a radio communication section configured to
perform communication with a child radio de-

vice;
a timer for use in setting a period in which com-
munication is performed; and
a controller configured to control operation of
the radio communication section based on time
data obtained by the timer, wherein
the controller causes the radio communication
section to operate in each of a first predeter-
mined time and a second predetermined time
different from the first predetermined time,
the first and second predetermined times are
defined based on the time data, and
the controller controls operation of the radio
communication section such that when the child
radio device originates a call, the parent device
individually transmits data to the child radio de-
vice to perform piggybacking-type communica-
tion in the first predetermined time, while broad-
casting data to one or a plurality of child radio
devices in the second predetermined time to
perform a broadcasting-type, multicasting-type,
or unicasting-type communication.

4. The parent radio device of claim 3, wherein
the controller controls the radio communication sec-
tion such that, in each of the first and second prede-
termined times, when the parent radio device re-
ceives an urgent signal, the radio communication
section performs piggybacking-type communication
together with a child radio device that has issued the
urgent signal.

5. The parent radio device of claim 3 or 4, wherein
the controller controls the radio communication sec-
tion such that when the child radio device fails to
recognize communication data in the first predeter-
mined time, the radio communication section trans-
mits a data communication request for requesting
data communication with the parent radio device in
a third predetermined time different from the first and
second predetermined times, to the child radio de-
vice in the second predetermined time.

6. A child radio device in a radio communication sys-
tem, the child radio device comprising:

a radio communication section configured to
perform communication with a parent radio de-
vice;
a timer for use in setting a period in which com-
munication is performed; and
a controller configured to control operation of
the radio communication section based on time
data obtained by the timer, wherein
the controller causes the radio communication
section to operate in each of a first predeter-
mined time and a second predetermined time
different from the first predetermined time,
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the first and second predetermined times are
defined based on the time data, and
the controller controls operation of the radio
communication section such that the radio com-
munication section originates a call in order to
perform piggybacking-type communication with
the parent radio device in the first predetermined
time, and comes to be in a reception state in
order to perform broadcasting-type, multicast-
ing-type, or unicasting-type communication with
the parent radio device in the second predeter-
mined time.

7. The child radio device of claim 6, wherein
the controller controls the radio communication sec-
tion such that, in each of the first and second prede-
termined times, when the child radio device transmits
an urgent signal, the radio communication section
originates a call in order to perform piggybacking-
type communication with the parent radio device.

8. The child radio device of claim 6 or 7, wherein
the controller controls the radio communication sec-
tion such that when the child radio device receives
a data communication request from the parent radio
device in the second predetermined time, the radio
communication section transmits data to the parent
radio device in a third predetermined time different
from the first and second predetermined times.
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